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(54) DEVICE AND METHOD FOR INSPECTING DEFECT OF PATTERN TO BE INSPECTED 

(57)Abstract: 

PURPOSE: To inspect a defect with high reliability by gradation-converting 
detected image signals when an area with high pattern density and an area 
with low pattern density are included in a pattern to be inspected, and 
almost equalizing the respective detecting sensitivities of defect to each 
other. 

CONSTITUTION: Gradation converters 1 7a, 1 7b gradually increase and 
decrease output to input by logarithmic conversion or polynomial 
conversion or the like to perform a gradation conversion. They also have 
delay memories 3a, 3b. A first comparator 1 8a corresponding to a mat part 
performs the cell comparison of the image signal 10a outputted from the 
gradation converter 17a with the signal 1 1a obtained from the first delay 
memory 3a and subjected to gradation conversion with a delay for a pitch 
of one cell or a plurality of cells to detect a defect in a memory mat part. 
The comparator 1 8b also performs the chip comparison of a signal 1 1 6 
through the same process to detect the defect. A CPU 9 selects the result 
from the comparator 18a and the result from the comparator 18b to 
perform a final judgment. 
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(57) [S»] 

*^BJ«, «U7y K8B2 l&gfl!)/^ — > 




(2) 

K«fciir4*2©KH£ife£iSU WE* l ©»«I3E 

u neiB2CDimiKiftdn&Biftfli#(=7V)Tdi«o 

[M*gi2] t&geap©Sfl 1 ©Hfcla^te, «U7? 

©^isiSt&s^ffi. 

ffi i £#"T * ^ y :/£MREK LfctMME/ti' - > fcfc 

uvy h»fca-r*jmo»w****t-rt*»-«ia0 

mmmmz-D^x^- y •Jttmz&^TmmiEimmiz&v 
zxmz&mTz z.tz&mii-fzwi&^f-xD'K 

'J?7 h«Kar**i©»n3B**ifi-ri*fc»iaiHi 
ift*tifcH^«^t-3v»T*ip©^ i ommmntttm 

U lWE»2©B«J6a*nfclffl«i«^f3HT*«P© 

si 2 (Dmmmnt ttm-tz z.t\z£-? mmm^mz^ 

ffi t £#T « y :/£»&iat§: L & 9 - > K 43 



8-320294 

Kffi£B-9"*ft2 4>IMlS*«ttU MESS l ©pgng 
&3*lfcHHft«^CoUTa*P©Si 1 ©IHfcfg-ff tJtfe 

Gfll 2 ©»W«»£nfcH«MI*KcH»T*tp©iB2 © 
■•flr*ttklW*CfclcJ:oT«jniBil«lc*W** 

2 ©»«£«*« u fficjB i ©khx 

t'JV7 hflK=«l*«*l6«4fttHU ItC* 2 OJHIJE 

si* n^Hifem ht? y -f\tmz±.-z> xmmm^ 
->©^ms^aE*ffi„ 

3$ £ * *f * y :/ £ « &83 K L tz$L®Mn 9 - >K *5 

»»K:aT*» 2 ©»«*»«« u tuiese i (Dmmm 
&2tircmmmmz-3^T±.)i>it%t\z£. o/tuv^h 

S35 C & -5 ^ Rg ffi L TT-Scffl^ © m Bf^lf & (C 
^\z-o ^Tf y yjttt \z J; tj T^aiElSSg|?(c*3 tf-S *RB 

[»#JR8] IWEIBlX^jB 2 ©»«*««. ^ftXlft 

1 Xti 3 X\$ 4 Xtt 5 X\$ 6 Xtt 7 f2«©te^^/1^- 
>©*R5&36:£J£. 

SI? t $r*f * y 7 P £1t^gEiS L - > fc*5 

€rJSt-^2©|igPl^g|#Si:, ffiBES 1 ©fe b ^^¥© 
1 ©»n«*SnfcH<fcflH9CO^TSqs©» 1 © 



m 2 ommt ntitm-tz z t\z &-?Tmm.mmmz& 
i (DVcm^fkLmmw, 2 ©jtts^ai ©#**>£ 

[»#3* 1 0 ] ffiEft 1 ©Jfc|ft^RttiWrE»qs©» 1 © 

attWES*p©sg2 ©ia*«^tw^i»T«iaiittfflfca 

£ 2. y 7 £«jgcEa L fc**tfE/t * - > 

**as-rjB2o»w*»#ai:. meib 1 v>mmm& 
a^m i ©»«3eift*nfcH*«*fc"3v>T-fe;nkttt 

ME«ioiVIIX«¥RT«2 0MflXSId 

*»t*^»Slftffl-r*!B2 0Jt*S5^»t. MEJSloJt 
tt*aiME»2 0Jt«^SteD#*C*W*th*4Sfc 
ttWEJBi Otbtt#ai«(EJB2©Jt«*aio«-*3&> 

6 m £ n « * m & a « r -a s # a t. * m x it z t & 

[W*3S1 2] -fe;UT*S»iiL/t^— >jg«*»6!te* 
»*«SrJBlO»«I«»*a4:. «MEttttJ*a»S«His 

nfciii«k«^t»LT«iniatt«icii-r*jiS2<oBw« 
«s«fif*2©»iwe«^&£. mess 1 ®iwn£&^' 

W-*^«B*«tB-r*»l©Jt«#ftt. iWIESi! 1 ©fe b HI 

3E»^arjB2©PieBise«snfcH«[fli-^K:-3«.»Tas* 

©SB 2 ©H4MI^£Jfc«rrs C £ K«kt?THiZIlHltt«t 
*W*^»*«ad-r**2©tb«^Si. ffiEJSlOJt 

«¥atwEfB2<ojttt¥at©ft*fc*tt*tt*S!*fc 



#BB¥8 - 3 2 0 2 9 4 
J4tl9E»Sl©Jt«^g!i:jttEJB2©lttt*»iO#*A» 

6 a s n * * pis * s^t * a t £ « a fc c t % 

»»it*1-6fym*ERl. fc***/^ * - > C 

sti i ©»w*ai*nfcii«ifli^fc"3^Tat*©* 1 

xmzttM-rzm 1 ©jt^at. mbis i ®i*MXgi 
*aT*2<oRmje«snfcia««-^K:-3t»Taip©jB 

2©H««#tJt«-r«i:i»C«toT«iZZ0»«»C*W 
S*lfe*ttfflT«*2©Jt«*Ri. flftEft 1 ©Jfc«<^ 
a£ttE^2©jtfe^a£©#^('*5WStfc*SE*fcttW 
E«l©Jt»5»^g!!i«fEJ(S20Jttt¥SiO#*^6«l 

m$n-s»^iiis^3MWT^»ji^#ai &mz.it z t z<$m 

[MM 14] -fe;PT?***5gL/r^->fi*3&»6&4 

gsast £*rr « y ^^ttagEa l fca*3t/t^ - > c 
&&ffiTn2(Dmffi%m^&i£. mtea 1 ottnxtA^ 

^p— &ffi^©S$*fc«^— g:MJ®©li^P B T©BJ-2) 

tzmmzm^^x t^v?? hmz&i-fzxmz&m? 
«»i©jt«^at, «rE» 1 ©«w««*a'rjB 2 o 

iaiaBSai5fc*»t*^BB*tftUir-6»2©Jt«E*g!!t. M 
E^ 1 ©Jt^atME^ 2 ott«¥8io#* tc*3» 
**fctfc*fcttllftEiB 1 ©itK^atmlfS^ 2 ©Jtfe^a 

M*te-rmi©pg«M^a<i:, wE«a**»6ttta* 



(4) 



#B8¥8 - 3 2 0 2 9 



tifcia««#fc»L.T«aigK«K:3B-r*JB2oi^w« 
«fc*?-»2©i*w2e«^g:£, wimm i ©Rtnaa* 

<DitK#©t. wtam i ©»nse«wciii 2 ©mm* 
fflj»c4stt*^w*«ffi-r4jB2©jttt*at, Miami 

OJt«*«fcWBJ(S2 0Jt«*Ri:0#*K*«**Jfe(ft 

HI lXttl 2Ilil 3XH1 4X\$1 5aS«©tS^3E 
/t*->©*W*i«E*«. 

[«*si7] waaaiR^att, mess 1 ©jtifc^iHc 

8] ^->*«©ilSV»fi*iAt*->ffi« 

© v ><n « t * # -r 3 tt& s / x * - > 1 1 w & * nb tftaiE 
s©fg^ffl^tig-r^^2©fe fc p^5rigL, wia^i 

©»'BI***nfcBf«fi^»C"3«riT«qi©JB 1 ©hahi 
Z'?^ — >«flE©«VJ««fc*tt*^B(SSIftm-r-&i:d:* 

t/^^— >?s«©i« ^**»:a-r*» 1 ©Pgp^^^ss 

fltft^fcttbTA* — >$«©«t»«H*KSrr*iB2© 

«w*»**rsB2©Bnwc»*Ri. mibm 1 ©pgn 

©Sg 1 ©H^^tJtfe-r-S^ifCtoT/t^-^S 

©Kv»«*fc*^«^w&ifttu-r*JB 1 ©Jtte^at. 
mibis 1 ©wwa5»#ST» 2 ©pggw^snfciiifeM 

T^^->afa©en«*»c*sw«^w*ttwr**2 

©itK^Ri, MaaJBl©Jt«^RiiWIS«2©Jt«^ 

E*2©H:«^at©ft*^s*w$n*^Ri*as!-r 



©*PfS&S:Sg. 
[fSW©8frffl&fftHJi] 

[0 0 0 1] 

[S*-h©fUffl#»] #3^ ttSfcaS/'t* ->©*»'* 

>©^i«tfta*j*R^-t-©siBfcwr*. 

[0 0 0 2] 

[«£*©&«] C®g(Ottt&tl^NV5 5- 

7 44 0 9^ (fikfc&ffil) CI2«©J:5K, SttSE^ 

^— >££»s-eot3, 5-f >-fe>-y-*©«<ii*?fc«k 

0«*ta!E/^->©H*StftttiU tftffll/fcH*«^t 

[0 0 0 3] «Ett3e^^->©^RWftSEKWr* 
LTte. #B3¥6 - 1 7 4 6 5 2^fit (ft 
*8f 2) 5 tlT uOf*8I2 Ktt, 

fc&®S®*§E£©raT©lK-5£&*Wan>h7.* 
l*HSe«KJ:D£»;fcW«ifcS'«<. MIB«W*ftfc 

C»LTi««»L, £©»«««Sn&BI««#£Jt 

^n6H*ifi«lSn»:ft»©W©S»="3t»Ta»b, c 

©«#**> 5 ©{fc«-m©iiG«*tftai tes^TWBn 
->it«sfToT««*:i(ia*»«flEK*aE-r<5a«*«ffi 

[0 0 0 4] 

* - > sttfttn ^ ob« t mmmmtj. a ©/^ - >mmafi 

tt, «y?y h«fc£©/^->**&*iS[^Sl*£fl 
[0 0 0 5] *^BJ©eW«, ±IHBI)B*j!Pft-r'«. 

sffi-rs^s^^— >c*3^r. ^Rg©^ag?«*s 

< bT^RBSi«(i«ttTt>-3T«j(E-r* Z. £&T' 
*««fc5»cbfc*«l*/X^ — >©^«tftaE^ftRtf-t© 

/qEUv-y hffl&if©^^->«flE*«K^««i»iZIia 



(5) 



<&M¥8 - 3 2 0 2 9 4 



ftft t* © A ^ - <r»«« t V 7ft fc fi«ET 

©£Sffi!S*£<£< -T* £ £fc< *|feft*««*TlfWET 

»fc£©/t^->*awe^«tt<k#^y7rtK:»ftT 

CO 0 0 6] 

Ei&a5fcars*2©»H*»&«iu wsesb i ©bus 
^m^tiitmmm^\z^x&m<Dm i ©gHMs^tjt 

Sf§ 2 ©Iffl&ff ^tJttt-T* C t »C «fc o T«JHIIIf6»fc* 

>©^BtftaE*ftt*tiT. mrffBS^©^ i ©h^«^ 

MSES*P©SfS2©iiQI&fI^ki, H2ZI3i&«fcaf-raJB2 

o»wae*«»i6snfec:4:s»*a:-r*. 
T2>%h2<7>mmmm£Mi', mess i ©»«**£ n*: 

Hi^m^(c^^Tir;ujti«tc<t-pTp< ; eu hat* 

lt6*llt«ajL. WE* 2 ©»««»;£ 

13 -3 «r» X ^ -7 y Jtft t «t o T /I ffl O K SB *3 * * Rg * 

[0 0 0 7] -tJH?***iIU/^-> 



ess i ©PMi*«*nfcB«fln»e"3v»Tatflioji! i © 
h«uh»£j*«u *-s«*©*s 

SfcHBSlftttlU iWE»2©»H*«SnfcH*flH^K: 

o^Taq»©*2©H««^iJt<ft-r*J:i:»c±-3TH 
iaiaB»iciits«iisaHit4i:t*(*iir4*« 

IKE L/t* - tt*NjZU9Btt& <£r#-T S3 1 y 

3fg 1 ©BWSElftSltf i*fc«iaiiI»»K:a-r 2 
©»W««£iSU ffiESS 1 ©»«£«;£ nfciSfcra* 
C:o^TS*©|gl ©iS0«^i:Jt«-r SCltfCcfcoT 

«F»*flMlfc«tJ**|«*»«b, MGJB2©nilXai 
*nfcB«l«^»:^^T**|i©J8 2©Hlft«*ttk«-r 
3 C t K J:o T»jaEBS«C*^«^RS*lfttlJ-r* £ <k 

**«t-r*«Ett*/^^->©^w«**feTs&*. * 

ttSfclilSlftSElfcSjfcfc^T, ME*&SE/^->j^5B 

uvy h«fca-rajBi©»n**fe«fi-rt*fw«iia0 

»«»c*"r*»2©»H*iJt£JfiU flttEft 1 ©tt«l£ 

«anfcH««^fc-p^T-b;ujttS!L, *-&«*©* 

->©*|S«&fi27ffiT'$>3. 
[0 0 0 8] -feJUTfc-SJftilL^-^ 

j:©fcai£ft&iii*fi 
fi^LT^t'jvy hsucsg-rasg i ©pumxii^N 
-r<h*(c^iaiHigggi5f'a-r«.«2©BP^^5rSSb. m 

ESS 1 C»W!*SntHWB *!C3HT-fe;Ut«HcJ: 
WB»***C*^*^IIB*»«b. MES2©BSB^ 

->©^»«3t*feT**. (MfBiSM 
^^->©^Wtt36*fe»c*iriT. MGD! 1 KtfJB 2 © 

t$#i![iTa. Sfc*%Bj«, ft(fB«^S/t^->© 



(6) 



^M¥8 - 3 2 0 2 9 4 



(c#j£T3&BSc&ai£nfc^-ifc©BJ!iig1f?g, tftjAtf 

ifttUTttttiu 2@tt)Hi;^©tftt. ens 
u*u&^;it*i**tr<&. me** 

[0 0 0 9] £fc#fg93ra:< -feJUT**l»iIU/t^-> 

6«t*«aiiitt«t**-r*^y^*a[»EM!L'fc*ift 

K»l/T/ i EU75» h»fcaT*JBl ©WNME8ISJ6T 

m 2 ©pggaa&^at, mess i ©pgp^&^aT-sg i 

^mmr^>mi(Dit^^t, wesb i ©itifl&&^a 

m^m-ri>m2 ojttt^st. ffiE*i©jt«#R«t 
inesi 2 c*ttajt«sfcttWEtB 

« 1 ©Jt«#RttifflEaS*©* 1 ©Hfftfi#fc^V»T^ 
*UTy h«lCii-r**l©»ll*l!i*»!liSnT»6n 

©H«fl#K:o^T«iaieIttfflK:»-r*JB2©»PI*« 
*W**»«aE»«R:*V»T, WEtttt3lE/^->tf»S 

mmmmmzmtzm 2 a3iviixtt«ittiB 2 ©pga« 
ifgi, me* 1 amxa^RTm ormx&s 

&:fctt**i«*«tti-rsiBi©ifc*^R£. mesh© 



ryzfttmzz-ormmm&mz&vzxm&feth-tz 

JB2 0it«*St. 1»E*l©Jttt*R£ffiEJ6 2©tt 
«^gki ©#* fc*tt4Jfc«*fc«jHlEJ(S 1 ©JtlS^R 

[0 0 10] £fc#f6B3«, ■bjltTfe-SMtigL/f* — > 

6tt*«fflig»ai5i:*Wr*^y^'**»BE»bfct** 
— >fc*Vj-4^RBtt3tS«fc*5V»T. iWEttRSE 

sg2©fe E i®a«i^a^ f»E$e 1 (Dmm%tm^fkT~m 1 

©KII£tfcSft;fclI««#tt^>T£*©* 1 ©Ht&ffi 

**m-r*JIS l ©tk«!*»fc, ME* l ©PMME**R 
2 ©BWgfjtenfcHiH&^fcO^T**©* 2 © 

l©tttt^R£ffiEiR2©Ifctt^R£©#*j&*fc4fta£ 

ns^Rg sji^-t <&a*?*a t z. t zwrnt? 

[0 0 11] Sfc^fgsjte, -fe;|.T»«ltiSL/r^-> 

sioBa«»#Si, fWEtftm*rt»sttW3ft&ii* 

LTJ^ffllSSSgRlCjg-r «JS 2 ©HFmx&&ttr*- 
*2©»W««^R£, (WTE* 1 ©»WJC»^aT3H 
©»W**Sftfcli««*fcOt»T«*P©i6 1 ©Hlfeffl 

LTT— »«*©9!l*#ffi«ffifc»'2**|«£# 
itSSl ©Jtfe^ai, MES? 1 ©HSUMMfe^RT* 

2 ©»«£**ft;fciH««*K:3»,>Tas*©» 2 ©■« 
t it mr * z. t \z <t -o x mmimm^ \z& vy z, £ 
tfew-r4S6 2©jt«^Rt, wEisiojttt^atfjE 

*2©tfc«^at©#*fc*^*Jt«*fc««fEJBl © 

* k * m r -5 31 & # a t <& m z. - 1 s w * t -r * is 



(7) 
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1 ©RMMe*^»-?iS l ©BW*»*'tifcW»«^K:"3 
UT-tr;UJ£t£U ^—&«^©fi££fc«^— &<«*£© 

fcW&tftWr -5^1 ©JtS^gi:. ffilBJg 1 ©IttMXiA 
2 ©BSS^&2 nfcH«« ^(COt^T^ v 7it 

2 ©JtR^a-t©** ^ SteWS tl&^R&SriitiR-rSi! 

[0 0 12] *&#$fifitt. -t;PTab^^3ibyt^-> 

tWLT^t'J^y hSPiCjir^^ 1 ©BlE^&SrJrr 
»2©l»BI*l(l*ai. *EilOlHI*»*B'«ll 
*©i»* »*flff *K1«^S*H&£$HHT** 1 ©J±«S^ 

at. wBEjBio»«*«*«Tr»2o»iMe«snfc 

H«« # i T -7 ^tfc «! K J; T Jl 53 13 S§ SB *3 It 
-5^|5(S*^tBt-^m2©it«^ai:. WE* 1 ©Jfctt^ 
Wct.w\W%2 ©it«<^a£©«-* K:fctt3Jtt££fc«ffi 
BJBlOJt«*»iWBJI!2©Jt«*RiO#**6* 

hj £ ns^ms *as?-r * m^m t x.it z t 
bjb i ©ittS5^atc*sws-b;nttS!c*v»T#e>n*^ 

-Ifc1#$K CS^Vi TMt £ <k 5 fifc b fc Z t 



eae©Mv»««fcaf 1 ©BwaEsisifi'f 

? - > ©<g ^ c jg-r s s§ 2 © br1£& £ m v . 

AftES l ©BWSE»*nfcHlftfll^K-3V»TSqs©JB 1 
©B«fl^i:Jt*ll!-r<5itCJ:oT/t^->ftffS©?S^ 
ffl«fc#ttS$:KS«HJU *iESi2©»llMe*anfc 
IM^CC»UTS¥<0B 2 ©HgHf^itiR-f 3 £ i 
K«fcoT/1*->^«©«l^«IZfcttSXR&£fcttl-r 
5ut4^ttli *t*SE^ * - > © fcHSttSE^SsT » 

[0 0 13] £fc#5B9itt. At* — >«S©ifi5V»»W£ 

->^*©iS5^«a^ic®-rs® i ©Bs^&£*mg 1 

©»SHfc«#Ri:» tffBRffi*^£RUJS*lfcilHfc<i^ 

t r » l t / 1 37 - > tt s © <£ ^ k& » z m -r % m 2 © b 
R*irrm2©B3a^R#a£. me* 1 ©bpjisr* 
a-efg i ©BP^sti^ia«tffl^-froi/iTS«P©^ i 

m^fc*5H--5^|5(6 : &^tl3-r-2)^l©tb^a 1 i:, WB^ 

i ©»«»»#»■(?« 2 ©»iM6»*nfciB«i«#co 
V4T»*©» 2 ©a««# titers ctci^T/^ 

nE»i©Jttt*at«rEiB2©tfctt*at© 

©jt«»*at©**36»6«ffisn*^i«*aj«-r*a*? 

[0 0 14] 

[ftffl] ±E«riSK±n«. •feJPTasttilL/^^-^ 
& ^ H iB 19 S§ t * 5 y ^ S tt ft SB a b it 

^^^—yizm^x, cne/^- >^*©ifSt'<fco 

t>, Hift©*«ii*«ia-r**^»tt?&<. ia^©^ 
±e/ > ? ^ - > ibk© & t ^ - > ®mv>{& ^ fa® 

\zKwzn&z.t.tt<. xM&ft®miz&m?2>ziitf 
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CO 0 1 5] 

9 xa 4 ± t s nx® j& a nfc * * u © y y 

£*-rEIT£>£. ^ l J(Df'y/2 0li^<^n. 
*^UVy h«2 1 £fflffl@»»2 2C*giJT**. * 
tUY7 HSB2 1 te/h$&M^b/^->©*-a-"e& 
0, B3a@8SSI52 2tt5>^/^- 
0 311 ^tijVy bg|52 lS.^iaiUSSa52 2K*5tt 
*"3li<&£ (jftft) ( 1 0 M v Vm$L :i^Cl 0 24) \Z 

«t5fC, /tU?7 h 352 1 teA:? — >^iK#i«<. — 
HJLT*6<, J1j2Ih]&^2 2TteIE«S$£:fc|5l&£L,Tfil 

^pesia 1 fc*-r8«*ffl^TttSE-r«. sua. 02 

IP'S, 5teX, Y, Z, d (EHS) X^-i-'T'&O. S 
&St A" :*—>©— WT'fe^¥*# , >XA4Sr«e-r^ ! b 

©-H*JT?i&-2>¥»#^XA4 *figWrsflg^3tilST* 
■6. 8BA-7.55-f*D. »M3tt*7 *»6©WW3t 

LT^Jx«*BJ|g^fi§BJ^JS-r«k'5fc^fiKLT^-S). 1 te 

*#$/XA4*»&©EI*Jfc©9i<5S (CJSUfcjg 
^Hflfe^Sm^f-S^roTafeS. 2teA/ , D^&§§T 3 

[0 0 16] 1 7 ate, m 1 ©»HS6«»-C* 0 , A/ 

T^tU hS2 1 C»«niWUE*4 1 (EI4tC 
) *«rrt><&-C**. EPS, SfS 1 ©Bs!^&2§ 1 
7 ate, *3«a*KMff**UTA 

Vy b3$2 1 tfiH-S»««ftO**I) tSUiiLfci 

m^*— ^fitc-rs«k'5fcisifia^»4 i srM-rt) 

OT?*4. ?g 1 ©fe b !^&3§ 1 7 a^Stt, 8 tf 

te, I6 2©»»ME»«-C*0, A/D3C*«2A»6tH* 

3**1*7^ 5;^;PH«fln*9c»bT«3aiaiS»2 21; 
^•r^fe b iB^^4 2 (Ei4(c^-r. ) £j5rrfc©-?& 

*. BPS, £2®HHHXa881 7bte, 

^a-frTI/i<PgSB^4 2 £S6-f 3§2©B 
SD^&§§1 7b*^fc, 0iJ*.te"8 hf-y hxi" i??Mt^ 
Ta*f4J:5C«lfi!E-r*. 3 a teSg 1 ©5I5£* ^ 'J T 



*0, »1©»W«»»1 7 a*»6W*Sn*Hfn«lft 

4 i wmztiftwmm^ 1 o a^nsojians i-t;px 

te*IiH?Jl'^y^#fgttLTjSM£l±&t>©T<&-5<, 3 
bte^2©i!M^ ; eUT-$)'9, ^2©Pgil^m§g 1 7 b 

#»&aaaft*«msESi4 2*««anfcii*fli*i o b 

6 « o >i a n <& 1 * y y x « « r ^ •> ^ tf >v «• e « b 

[0 0 17] 1 8 ate^^EU V-y h^|5 2 1 fc**JSLfcB 

i©tfctt«nr»o. jei©»iise»»i 7 as6»6.m*a 
n4BWE»4 i amztifzwrnfm ioaiii©ii 

SML/iPgr3iS£&4 l#ifi£tlfcilHfe{i#l 1 at* it 
tt-rs-fe^JfcRSffoT^U-V'.y bg|$2 1 KiSttS* 
|ifc£8Sffl-r-5 i &©T<fe-5. 1 8 bteJli2[eIS8g|$2 2 tc^t 
&Lita?2©itte8T*D,-Sf§2©|SgSS&&8§l 7 b* 
£ffl2»£to£BlSa&4 2#JE£tofciIjflMf^l Obt 
f&2<D'MM* : £V 3 b*?.#eni> 1 ^•yT'Xtett^ 

1 1 bt*Jt«{-r^^-y^itfe*ffoT^m[HlKgB2 2 
C*tf5^K««Uit4t)OT»S. 19teCPUT, 

352 17?****. Hffl0»«B2 2T?»«a»<&»8'JLT» 
l©Jt««l 8 a*»6 0Jt«ie*i«2©ifc«ail 8 b 

[0 0 18] &fc»flsK:-P^TK9i£T*. BPS, Xf 
- 5 * j£S L T1&&2EA ^ - > ©— $> * 
XA4*#a«T?»fta-B:t3-P. -f^-> 5 -fe>-9-l (CJ; 
K)^»#:^XA4±(C^fiKanfc1S«ISA^-> (^-y 
^2 O^C/tUV-y h352 1 S.OfffliaiHlgS8152 2) © 

^g|2te, -fj*--<-t>-tf-l OU* (»*HI»«^) 

*x-c v^Jna^s^-9 t^ife-rs. d©? ? i'>'^;na 

^if-^9tel 0 t*-y h^fi£-e*«>. ^^CWx^C v 5 ^^ 
@i»fB^9*, JSKOKM^jftSl 7 afcit)H4tcS 

IS (^^UVy h«2 1K*W*»W«*<0«*«) 
iU» b £ 2 \Z< tiif] *— 5£ffi tcf * «t 5 Pgil^lfe 4 

^4 i tfmt-ntztiitimmm^ ioa©kxh^A§ 

EI5lt^T<. ^©m^Jte, 0 5*^BJSA^c£«fc'5^8 k* 

7 FMtSis. sfciExi' ^^)mmm^9 *. s 

2 ©pgPS!ft§l 1 7 b tc«fc 0 M 4 tC^Tck 5 A* left 
t*>y h**fm^«t, flt^§15«-te^Bg<, Bj^v^gp^ 

fcHJ^H«{i-^ 1 0 b©tX h^5A*EI6 fC^T. C 
©W*t). 0 6*e>Bje)*^J:J;pfC8 t'-y h^fi)cT* 
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[0 0 19] ±ESS1 OWnSftSl 7 ad:fett4fe fc II3 
^»4 1 R0f±iajB 2 ©BW«»» 1 7 b.C*tt*»W 
^&4 2te> IttttlOlt'JVs/ bSE 2 l&tfA3llsltt 
g|$2 2<£>iB{tl£;t&fcBb, Cftf,©t7by5A (055. 
tfH6l:*t. ) *6*ft**Wfc»«. 3tl©P91!^& 
§11 7 a£:*3ttSRiHnX&4 1 tt. WAtf, HSfcwt 

4. *fcJB2©P»li*il»l 7bK*^6BWME*4 2 
hapt«iaiHi|S8|{TfS«PIDS!ECS:*J:5»'*«£> 

awsssswca*. ££3 

T, 05fC^-TtX h^5A («'JV«; bg&2 12* 
JCS) t@6l:SttXh^'7A (J^ffllHlSSg|5 2 2*H£) 

2 2C*tt*WS* (Wft) (8 1ivH*) \zM-t% 
[0 0 2 0] tLT, ff 1 COPgiS^^gg 1 7 alCiOB 

iti4 i tfjfisnfcamm* ioa^i ©sisi;*^ 

■J 3 atflfttSttfcl:, -r-CC^L-Ta&ofcH^ft 
OTlla SiS-fLTf 1 <DJt«(§§ 1 8 a CtSHT-fe 

btct 9Pg88&&4 2#j&B£nfclHftte-^l 0b$I2 
1 b*tt*«:bTJB2©Jttt»l 8 b 

\z&^t?- v ytttrr 4 c t c<fc 0 . jiaie]s§a52 2 tc 

*5lt-5^Rg&^tB-r-5Ct*iT^4. 31 1 ©tfc$&§§ 1 8 

sc ffi us -r -s s£ v&M b <t m. m b & it®rr 
*-t;ntttT?*o. fg2©ttts<s£i 8 btt, m2<omj^ 
/=e>j 3 b^&a^^ns^-y^ify^cffis-rassf 

&4„ ttff-w *8ic*^T#e>n*0 2 »c*bfc¥«iM* 

? X A 4 ± *3 w- 4 y ^1*1 ©SE^Jx- ^ ©ffis * > 

A*bT*<CtlrJ;l3CPUl 9tt, »l©Jt««l 
8 aC«fc*-feJHtttOtt*t*2©it«Sl 8 bCfctt 

4^-7 -ftmvtem t & . a* s nfc**# •> x a 4 ± 

Kb. ^RSttSE^-^^^bTEItSai 3(C*&^-T 

[0 0 2 1] iEHSfiWfcfc^Ttt. *l©Jt««18 
afcJ:*-tJHtia!©i»*i:JB2©Jt«!l!Sl 8 bUfcttS 



^?:/Jt«©*S*£©»iR*C PU 1 9 Cfrto-Brfc**. 
fgl©tt«S§l 8 aK.tflfl2©tf:|Si§l 8bi:«W. 
fToTt)«fc^c:tttB^6>A^»4. £fc±ESS 1 ©&t& 
§11 8 afc«kS-fe;WJfc«£±E»2©Jt«»l 8 bt:± 
2>Vrc^y7itm£<DMm*, TE©<fc5t::fToTt>«k 
V>. HP*, CPU19**, ±ESBl©tt««18a*»5 

^^^J6fcteH©Si#cri(cg:ttib, ^n^b€-vMS«t 
Ozfc^S^Ktt. ±8B*2©Jt«lll 8b*5»6.n 

b, ^F— ffcH3!&;&ibtrt>te«k0/J^^£-&Kte±E& 

i©ttt5:§§i 8 a*^f#e>n*-tjntfei^**s*;-r5 

it^ttl). JlC^feCintf. ^-yy^cDE^Jteffi 

<Tt>f7 ^itts t ■fe;nttt©a*?** "i* £ & 4. 
UY7 hSBic^-rsptisi^tJijaiHiBSSCfc^bfe 

[0 0 2 2] ^ 1 ©it&egl 18a 2 ©tfctfc 

6 1 -2 1 2 7 0 8Cj*bfc%>©^T«fc<, 0(*.WniHSl 
©ftB"&:b-&lHlKK», #:K-&:b-y-£*l£:tIi$i©MiIi^& 

4«k5C at*tofcirBf©SIW«OWl»flMB** 

m-r-5ni6S^e)^4. ±E*js^ji'*3v^T«. mi^pg 

Sl^lfeS 1 7 aKtfJR2 0lVIIXfllSl 7 b*>6 8 t*-> 

-C€?4. SfciEIISSW'iJ^Tte, *^BJtC«4ffi^ 
!E/1^->©^P(S^iEH^Saa (A/DSE»«2*»6C 
PU19ST') 3tt*W«*t ttr-v5, *#«U> 
X6, HgBjTtM 7 , A-757-8, •1 , /-/t>t 

i) \zmmLftm'Bi\z^T%twLfztf, 

(A/Df«S2*^CPU19$T) 

[0 0 2 3] ^l:. @7~aiO*ffl^T, ^t'JVy 

hg|52 1 & i*o/^->ia^^ii l;^ - >sa 

f H 7 8 Sffl^T^-S^CDfi^ L \Z «t 0 

fa^-T4Hi6S^JtOt/iTiffi^-r4. BP*., BI7IC*^ 
X, H«!A(cS![/h^PlS^#«EbT^4. ^©ia^A 
1 OlK^t'J 3 a(C«t0^i*fcSM*A 
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A, A' £m«*SS 1 1 8 aT-ifc&U 

iftbt i a— a' i ej^swa^tc 

J;^?F-StA^2^Hfft^-r-5„ £©«k3t::. *RS«!£-f 
2@gttl5OT> 2 0&<=>fc>nfc i fc©©PBlBI#A t IC 
#j£T3fc©£IEL^*l^£LT^;U;£CPU 1 9*ffi 
^•Ttl«<t^. d©*ij5££?S 1 ©itt£3§ 1 8 a fC*5UT 
tf oTfc&^£<t«BJ£#>T;6-S. febd©^!-^ 

4. t^a^, 08 tc^-TJ;5tcA t \z< Z^ik&MJz 

£&*p<s©*i£. ■^-mtifrmzu-oxi'^o. z\<d 

iicpui9*!, mypvtzk? \z^f-^c<D^h^m 
u l^'a t hm^mm<r>^^<Dm^t. 2\BuamL 
ts. < t z. n^iE b v^pis £ l Tfij^-rti««fc 

[0024] #1:10 9 Rtf 0 1 0 Srffl V»T^— Sia® 

HjrT?2iaw?rr4. z.<Dtz*b, macpui9i:*5 
$«fc outlet wr^s. ntstiai ocsti^c, 

tt, ft, jEi^SWJffcftoT^*. ftoT, £©* 
flJAfefCPU 1 9K*5<^T, ^F— ScdUIUL^ai^ 

inn aBfici^/^^-xo^isoa^fc^wsn 

4. JliaiHlgSgP2 2ft£91«fr> 

#^££T£ Z. ttf-VZZ* L*>t>, @Hfe©i8i&gS:&tB 

[0 0 2 5] SfC±l3*iS^JC«t*l«, ^F-Sc©g^^ 

€T, «£«<Stt**l««-»a«J«£fc4. *«9§tt. ^ 
fc ft¥Hfttt £ ffl ^ BHfttfttti < Jt«*** m K 

[0 0 2 6] 

[««©«*«] *»§!!»:: .tntf. «5rfc.fc4«*«£A** 
— >©§B5£©jtui::^SSft4 XPlS£i«!ffi 



Sfc*3BWK:J:n«. S©*£-t>fl4 3© 

jus*?*. 

[01] #ss93fc«4«fcSE/^— >©&wt&SE*«® 

-#|J6<*I * w-T H T » 4 . 
[02] #«91K:«4tt»S^* — i'tUTW/'E'J^ 

[@3] 02 (C^"Tfe^/'^^->il-T©/ ; EU^-y 
•/tC43tt-S)/t^->©BJ^$©bX hy7A$*W- 

<&«>. 

[04] #5B9!C«4 2«« Winy h8ttft&M 

[05] atefSWfcffS^^'J^y h 
<DK& — >©BJ-5£©t;*. h^Afc^f 0T&4. 
[0 6] #BEfc«4Hffl0B»#J6©»H**«©yt 

[0 7] *58«fC«*-fe;PifclS!*l**^T-feJHfy^K 
Jt^T«/h&*HS©*£K*tt4*-- *©3B*©«^* 

[0 8] *mwizft2>-t)l>lt%i%?\z&^T"t.)U¥v?-\z 

jt^T^s&fcW©*-^*^*— »©»£©#•?& 

[0 9] *56WK«4-feJHt«<?»c4S^T'fe;Hf y^-C 
Jt^T«/hfe^»B©*'&»'*itt4'F— St©Bjpt1f^S:^ 

[0i o] *«w»w«4-fe;Pit<ft«K*t»T-fe;nfy^ 

[^^©tftBJ] 

l...-f^-S?-fe>U-. 2-A/D***. 3a-»l© 

3b-JSlOW)l : E l J. 4 XA 
5-Xf-y (X, Y, Z, 0) . 6-ttWU>X> 7 

12-A*m 13 •••»•««. 1 7 a-JBl©Bm 

1 7 b--m2©|5g^^«S, 1 8 a-Stl OJt««. 1 

8 b-m2 0>jufea 

1 9 -CPU, 2 0-f7^ 2 1-^U77 h«5, 

2 2-«ffllHl»» 
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[01 0] 
1 0 



ft IE 



7d> h^— 

(72)#§BJ# ft¥ ffl 

#^;i|*«SrUF^K$BBBT292#ifi«S; 
£#B:£§Wm£S&ffiW^ft 



